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ABSTRACT : An investigation was carried out in F, population of eight crosses with 160 single plants to estimate the variability, 
heritability, genetic advance and genetic advance as percentage. The results showed that PCV values in general was higher than 
GCV for various characters studied. The high PCV and GCV values was obtained for single plant yield followed by number of 
productive tillers per plant and low PCV and GCV was observed for plant height and panicle length. The small difference observed 
between GCV and PCV indicate the presence of high genetic variability for the traits which may facilitate selection. The traits 
thousand grain weight and number of fertile spikelet per panicle and single plant yield had high heritability along with high 
genetic advance as per cent of mean indicate that these characters attributable to additive gene effects which are fixable revealing 
that improvement in these characters would be possible through direct selection. 
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Introduction 

Rice is life and prince among cereals and this unique 
grain helps sustain two thirds of world’s population. It is 
the backbone of India’s economy providing direct 
employment to about 70 per cent working people in the 
country. Rice ( Oryza sativa L.) is the world’s most staple 
food for about 2.5 billion people and which may escalate 
to 4.6 billion by the year 2050. In developing countries, 
rice accounts for 715 kcal/capita/day, 27 per cent of 
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dietary energy supply, 20 per cent of dietary protein and 
3 per cent of dietary fat. Countries like Southeast Asia 
are heavily reliant upon rice. India accounts for nearly 
one-fourth (22%) of the rice produced in the world and it 
ranks 2 nd next to China. World rice production now is 
around 597.8 million tones grown over 151 million 
hectares with a productivity of 3.96 tones/ ha. India has 
an area of 50 million hectares under rice cultivation with 
the production of 104 million tones and average 
productivity is four tonnes/ha. To meet the food demand 
of the growing population and to achieve food security in 
the country, the present production levels need to be 
increased by 2 million tonnes every year, which is possible 
through other innovative breeding approaches Subbaiah 
etal. (2011). 
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Knowledge on genetic variability is the basic 
requirement in any crop improvement programme. 
Environmental effects influence the total observable 
variations of quantitative traits. Therefore, partitioning 
of overall variance due to genetic and non-genetic causes 
becomes necessary for effective breeding programme. 
The genotypic co-efficient of variation estimates the 
heritable variability, whereas phenotypic component 
measures the role of environment on the genotype. High 
PCV and low GCV for a character indicated high 
influence of environment in its expression. The 
phenomenon of transmission of characters from parents 
to offspring is usually measured in terms of heritability. 
Therefore the estimates of heritability and genetic advance 
would help to formulate a sound breeding programme. 
To keep all these in mind an attempt was also made to 
determine the scope of selection through heritability and 
genetic advance. 

Experimental Methods 

The experimental material consisted of 160 F, 
progenies derived from eight different crosses viz., 
Padmini x CSR 36, Naveen x TRY(R) 2, TRY(R)2 x 
CSR36, Moti x TRY(R) 2, Moti x CSR 36, Naveen x 
AC660 (tulasi), Naveen x Nuakalageera, Padmini x 
TRY(R) 2 developed at the research farm of department 
of plant breeding and genetics, Tamil Nadu Rice 
Research Institute, Aduthurai during November 2014 to 
April 2015. The experiment was laid out in Randomized 
Block Design; adopting a spacing of 10 x 15 cm. Normal 
agronomic practices were followed throughout the crop 
growth period to obtain a good harvest. Observations 
were obtained on one hundred and sixty plants of F, 


population of eight different crosses for plant height, total 
tillers, number of productive tillers/plant, panicle length, 
thousand grain weight, number of grains per panicle, 
number of fertile spikelet per panicle, number of sterile 
spikelet per panicle, single plant yield. 

Statistical analysis : 

Statistics such as mean and phenotypic and 
genotypic co-efficient of variation (PCV and GCV) were 
computed based on the method suggested by Panse and 
Sukhatme, 1961. Heritability in the broad sense was 
computed with the formula suggested by Lush, 1940. The 
genetic advance was estimated adopting the method 
suggested by Johnson et al., 1955. All the above 
characters were calculated using Microsoft Excel. 

Experimental Results and Analysis 

The potentiality of a cross is measured not only by 
mean performance but also on the extent of variability. 
Knowledge on nature and magnitude of genotypic and 
phenotypic variability present in any crop species plays 
an important role in formulating successful breeding 
programmes (Allard, 1960). Siva Subramanian and 
Mathavamenon (1973) also highlighted the importance 
of variability in early segregating generations and 
suggested that magnitude of genotypic co-efficient of 
variability and phenotypic co-efficient of variability should 
be given importance. Jennings et al. (1979) suggested 
that crosses which will realise early homozygosity are 
ideally suited for further breeding work. The mean, range, 
variability estimates i.e., Genetic co-efficient of variation 
(%), phenotypic co-efficient of variation (%), heritability 
(%) (broad sense), genetic advance as per cent of mean 


Table 1 : Variability, heritability and genetic advance for quantitative traits in F 2 generation of rice 


Sr. 

No. 

Character 

Mean 

Range 

PCV (%) 

GCV (%) 

Heritability 
(h2) (%) 

GA as a per 
cent of mean 

1 . 

Plant height (cm) 

115.6 

85-144 

8.94 

7.01 

61.50 

11.32 

2. 

Total tillers (Nos) 

18.8 

12-28 

23.16 

17.72 

58.56 

27.93 

3. 

No. of productive tillers/plant (Nos) 

17.2 

10-23 

27.65 

22.34 

65.29 

37.18 

4. 

Panicle length(cm) 

25.5 

20-30.5 

8.97 

7.44 

68.72 

12.69 

5 

No.of grains/panicle(Nos) 

146.0 

104-198 

14.12 

11.46 

65.93 

19.176 

6. 

Thousand grain weight (g) 

19.0 

12-25.8 

17.31 

15.05 

75.67 

26.97 

7 

Number of fertile spikelet per panicle (Nos) 

114.0 

70-180 

16.83 

13.52 

64.57 

22.38 

8. 

Number of sterile spikelet per panicle (Nos) 

32.0 

10-60 

35.41 

18.54 

27.47 

20.00 

9. 

Single plant yield 

23.4 

10.30-43.4 

41.52 

35.78 

74.28 

63.52 
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are presented in Table 1 and Fig 1. Considerable range 
of variation was observed in the study material for all the 
traits under study indicate enough scope for bringing 
improvement in the desirable direction. 



■ PCV (%) 

■ GCV (%) 
Heritability (%) 

■ GA as a per cent of 
mean (%) 


Fig. 1 : Variability, heritability and genetic advance for 
quantitative traits in F, generation of rice 


All traits have higher phenotypic co-efficient of 
variation than genotypic co-efficient of variation which 
could be attributed to the role of environment. This was 
in conformity with the earlier findings Bhadru etal., 2012. 
Genotypic co-efficient of variation measures the extent 
of genetic variability percent for a trait but does not assess 
the amount of genetic variation which is heritable. The 
lowest difference of PCV and GCV was observed for 
plant height (8.94/7.04) followed by panicle length (8.97/ 
7.44) indicating lesser contribution of environmental 
variation towards the expression of these traits. Thus, 
selection based on phenotypic performance of these traits 
would be effective to bring about considerable 
improvement of these traits. The low trend of variability 
for plant height was also reported by Anilkumar (2008). 
Nandeswar et al. (2010) and Kalaimaghal (2011) also 
reported low GCV for panicle length in F, generation. 
This low variability depicts less difference in the genetic 
makeup of the parents involved in the cross (Venkatesan 
et al., 2007). The high PCV and GCV was obtained for 
single plant yield (41.52/35.78) followed by number of 
productive tillers per plant (27.65/22.34). These results 
were accordance with Vanishree et al. (2013) estimates 
high GCV and PCV for plant height, number of filled 
grains per panicle and single plant yield. Purusothaman 
(2010) and Venkata Subbaiah et al. (2011) also reported 
the same result as per our current study, high GCV and 
PCV for number of productive tillers per plant in F and 
F 2 generation. 

High heritability was observed for all the characters 


studied except total tillers (58.56%) and number of sterile 
spikelet per panicle (27.47 %). Khan et al. (2009) reported 
that high heritability for panicle length, number of 
productive tillers per plant. Direct selection based on 
highly heritable characters can help to improve the yield. 
The heritability estimates along with genetic advance can 
help to improve and predict effect of selection in selection 
programme. The traits thousand grain weight (75.67/ 
26.97) and number of fertile spikelet per panicle 
(64.57/22.38) and single plant yield (74.28/63.52) had 
high heritability along with high genetic advance as per 
cent of mean indicate that these characters attributable 
to additive gene effects which are fixable revealing that 
improvement in these characters would be possible 
through direct selection. Similar results were also found 
by Kalaimagal (20 1 1 ) in F 2 and F generation for thousand 
grain weight and single plant yield. Ghosh and Sharma 
(2012) also observed that high heritability and high genetic 
advance for thousand grain weight and single plant yield 
in F generation. Moderate heritability along with high 
genetic advance as a per cent of mean seen in total tillers 
(58.56/27.93). Similar results were also reported by Raju 
et al. (2004) moderate heritability along with moderate 
genetic advance for number of productive tillers per 
plant in F 2 generation which indicates that the trait 
was highly controlled by additive gene effect which 
can be further improved through mass selection. Low 
heritability and moderate genetic advance as a per 
cent of mean was noticed in number of sterile 
spikelets per panicle (27.47/20.00). Similar work on 
the related topic was also done by Kiran et al. (2013) 
and Reddy et al. (2013). 

The high PCV and GCV was obtained for single 
plant yield followed by number of productive tillers per 
plant and low PCV and GCV was observed for plant 
height and panicle length. The small difference observed 
between GCV and PCV indicate the presence of high 
genetic variability for the traits which may facilitate 
selection. The traits thousand grain weight and number 
of fertile spikelet per panicle and single plant yield had 
high heritability along with high genetic advance as per 
cent of mean indicate that these characters attributable 
to additive gene effects which are fixable revealing that 
improvement in these characters would be possible 
through direct selection. Similar work on the related topic 
was also done by Meena et al. (2013) on the genetic 
variability studies in F, generation of okra. 
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